Role of NMDA receptors in the increase of glucose metabolism in the rat brain induced by fluorocitrate.
The effect of inhibition of glial metabolism by infusion of fluorocitrate (FC, 1 nmol/microl, 2 microl) into the right striatum of the rat brain on the glucose metabolism was studied. Significant increases in [(18)F]fluorodeoxyglucose ([(18)F]FDG) uptake (45 min) in the right cerebral cortex and striatum were observed 4h after the infusion of FC, both as determined by the tissue dissection method and autoradiography. No significant increase in the initial uptake of [(18)F]FDG (1 min) was seen in the striatum. Pretreatment with dizocilpine (MK-801), an N-methyl-d-aspartate (NMDA) receptor antagonist, reduced [(18)F]FDG uptake in not only FC infused hemisphere but also in the contralateral hemisphere (saline-infused side). The radioactivity concentrations in plasma at 1, 5 and 45 min after the [(18)F]FDG injection were not altered by MK-801. This effect of MK-801 on glucose metabolism observed in the rat brain infused with FC was different from previous reports which indicated an increase in glucose metabolism in some areas of normal rat brain. In addition, the enhancement of glucose metabolism in the striatum induced by FC was almost completely abolished by pretreatment with MK-801. In the cerebral cortex, the relative ratio of radioactivity concentration in the right hemisphere to that in the left hemisphere still remained 1.37 (tissue dissection method) or 1.55 (autoradiography), which indicated that MK-801 partially blocked the effect of FC of enhancing glucose metabolism in this region. These results indicate an important role of NMDA-mediated signal transmission on the increase of glucose utilization induced by inhibition of glial metabolism.